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said engine output shaft to the output speed of said transmission 
output shaft; and / 

an engine control to control /a parameter of said engine, said 
engine control including an operator input to allow an operator to 
signal a desire to eliminate tolrque between said engine output 
shaft and said transmission output shaft, said operator signal 
requesting said engine control tol determine a zero torque parameter 
value for said engine output shaft that approximates a zero torque 
load on the connection between said engine and said transmission, 
and said engine control being operable to control said engine to 
achieve said zero torque parameter value. 

36. A vehicle drive as recited in claim 35, wherein said 
engine parameter is the amount! of fuel delivered to said engine. 

37. A vehicle drive as recited in claim 35, wherein said zero 
torque parameter value is a predicted val^ve based at least in part 
on a sensed engine speed. / \ 

38. A vehicle drive as recited, in jclaim 37, wherein said 
control is operable to vary /said engfmeTparameter above and below 
said predicted zero torque value as a function of time. 

39. A vehicle drive as recited in claim 38, wherein said 
engine parameter is control led to move above and below said 
predicted value with a saw /tooth profile. 

40. A vehicle drive las recited in claim 35, wherein said 
engine control also controls the speed of said engine after said 
transmission has been moved to a neutral position by predicting a 
synchronizing speed for said engine output shaft at the next speed 
ratio for said transmission, and said engine control being operable 



• 



to change said engine speed to achieve said synchronizing speed. 

41. A vehicle drive as reci/ted in claim 35, wherein a manual 
stick shift allows an operator tp manually shift said transmission 
speed ratios. 

42. A vehicle drive as I recited in claim 41, wherein a 
selectively actuated clutch is /disposed between said transmission 
and said engine output shaft , 

43. A method of operating /a vehicle drive comprising the steps 



of: 



b. 



providing an engine, 
transmission drivejfi byj an 
said transmission teeing pr 
actuated speed radios, a 



ine fuel control, a 
output] shaft of said engine, 
vided with several selectively 
operator input switch to 



indicate a desire Jxf 7 eliminate torque on said 
transmission anfl allow the operator to move said 
transmission to fbegin a speed ratio shift; 
indicating a des/ire to eliminate torque by actuating said 
input switch; 

determining a ^ero torque fuel to reduce the torque load 

between said engine and said transmission; 

modifying said engine fueling by said controller to 

achieve said zero torque fuel value; and 

manually moving said transmission out of engagement to a 

neutral position. 
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44. A method as recited in cliim 43, including the further 
steps of predicting the next selected gear ratio after said 
transmission has been moved to neutral, predicting a synchronizing 
speed for said engine output shaft at said next selected gear 
ratio, and using said engine control to begin moving said engine 
speed towards said synchronizing s^JeecL^X 

45. A method as recited iJn cjLalm 43, wherein said zero torque 
fuel value is predicted based upon cerj^in system conditions. 

^yJ^ 46. A method as recited in claim 45, wherein said engine 

fueling is adjusted above £nd below said predicted value as a 
function of time. 

47. A method as recited in claim 45, wherein said zero torque 
value is predicted based uppn engine speed. 

48. A method of operating a vehicle drive comprising the steps 



of: 



providing an engine, an engine parameter control, a 
multi- speed transmission driven by an output shaft of 
said engine, said transmission being provided with 
several selectively actuated speed ratios, a manual stick 
shift for changing speed ratios in said transmission; 
predicting a zero torque parameter value for said engine 
based on system variables; 

modifying said engine parameter by said engine control to 
achieve said zero torque value; and 
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d. manually moving said transmission out of engagement to a 
neutral position. 

49. A method as recited in claim 48, wherein said predicted 
value is based at least in part on engine speed. 

50. A method as recited in claim 48, wherein said engine 
parameter is adjusted above and below said zero torque value as a 
function of time. 

51. A vehicle drive as rectted in claim 37, wherein said 
predicted value includes a component calculated based upon an 
acceleration value for the transmission output shaft. 



52. A vehicle drive as recihed in claim 51, wherein the 
predicted zero torque parameter includes a component based upon oil 
temperature of the engine. / 

53. A method as recited in claim 48, wherein said zero torque 
parameter is predicted based upon the acceleration of the 
transmission output speed. 

54. A vehicular semi -automated shift implementation system 
comprising : 

a manually shifted transmission having an input shaft driven 
by a fuel-controlled engine, an output shaft and a plurality of 
selectably engageable and disengageable jaw clutches allowing 
selection of a plurality of drive ratios and neutral, said jaw 
clutches selectively positioned by a manually operated shift lever 
having a plurality of selectable shift lever positions defining a 




shift pattern; 

means to sense conditions indicative of an operator intention 
to shift said transmission into neutral and effective, upon sensing 
conditions indicative to an operator intention to shift into 
neutral, to automatically cause said engine to be fueled to 
minimize torque transfer between said input shaft and said output 
shaft . 

55. The system of claim 54 wherein said jaw clutches are non- 
synchronized jaw clutches. 

56. The system of claim 54 wherein said conditions comprise 
operator manipulation of the shift lever. 

57. The system of claim 54 further comprising means for 
sensing transmission neutral and upon sensing transmission neutral, 
terminating fueling of the engine to minimize torque transfer 
between said input shaft and said output shaft . 

58. A vehicular semi-automjated shift implementation system 
comprising: 

a manually shifted transmission having an input shaft driven 
by a fuel-controlled engine, ap output shaft and a plurality of 
selectably engageable and diflSengfegeaple jaw clutches allowing 
selection of a plurality of <prive ratios and neutral, said jaw 
clutches selectively positioned by a manually operated shift lever 
having a plurality of selectable shift lever positions defining a 
shift pattern; 
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an engine controller effective to fuel said engine in 
accordance with command output signals; 

an operator-actuated intent-tofshif t switch for providing an 
intent-to-shift signal indicative of operator intent to shift into 
neutral; and 

a controller for receiving J input signals including said 
intent-to-shift signals and for / processing same according to 
predetermined logic rules to issue /command output signals to system 
actuators including said engine controller. 

59. The system of claim 58 /wherein said logic rules include 
rules for causing said engine jco £e — fueled to minimize torque 
transfer between said input and c^u^ut shafts upon sensing operator 
actuation of said intent-to-shi/Et Switch. 

60. The system of claim 5p whjereiny^aid jaw clutches are non- 
synchronized jaw clutches. 

61. The system of claim £9 wherein said jaw clutches are non- 
synchronized jaw clutches. 

62. The system of clai/m 59 further comprising sensors for 
providing input signals indicative of the engaged and neutral 
condition of said transmission, said logic rules including rules 
for determining if the transmission is in neutral and for causing 
engine fueling to minimize /torque transfer between said input and 
output shafts only if said/ transmission is not in neutral. 

63. The system of qlaim 61 further comprising sensors for 
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providing input signals indicative of the engaged and neutral 
condition of said transmission, said logic rules including rules 
for determining if the transmis si/on is in neutral and for causing 
engine fueling to minimize torque transfer between said input and 
output shafts only if said transmission is not in neutral, 

64 . The system of claim 5/8 wherein said switch is a button 
resiliently biased to a non-activated position and located on said 
shift lever. 

65. The system of claim/ 59 wherein said switch is a button 
resiliently biased to a non-aqtivated position and located on said 
shift lever. 

66. The system of claiAn /6l where\Ln said switch is a button 
resiliently biased to a non-jkct$_vated position and located on said 
shift lever. 

67. The system of clkini /62^tffierein said switch is a button 
resiliently biased to a nop-activated position and located on said 
shift lever. 

68. The system of cflaim 58 wherein said engine is drivingly 
connected to said input / shaft by a manually controlled friction 
clutch, further comprising sensors providing input signals 
indicative of the engaged and disengaged conditions of said 
friction clutch, and said logic rules include rules for determining 
the engaged and disengaged conditions of said friction clutch and 
causing said engine t£> be fueled in accordance with operator demand 
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upon sensing disengagement of sai 
69. The system of claim 59 



i friction clutch. 

wherein said engine is drivingly 



indicative of the engaged and 
friction clutch, and said logic n 



connected to said input shaft by a manually controlled friction 
clutch, further comprising se:isors providing input signals 



disengaged conditions of said 
les include rules for determining 



the engaged and disengaged conditions of said friction clutch and 
causing said engine to be fueled i|n accordance with operator demand 
upon sensing disengagement of said friction clutch. 

70. The system of claim 61/ wherein said engine is drivingly 
connected to said input shaft by a manually controlled friction 
clutch, further comprising ^ensors_joroviding input signals 

isiengagec 



conditions of said 
include rules for determining 



indicative of the engaged arid 
friction clutch, and said logia rules 

the engaged and disengaged condition^ said friction clutch and 
causing said engine to be fuelled in accordance with operator demand 
upon sensing disengagement of said friction clutch. 

71. The system of claim 62 wherein said engine is drivingly 
connected to said input shaft by a manually controlled friction 
clutch, further comprisirra sensors providing input signals 
indicative of the engaged and disengaged conditions of said 
friction clutch, and said logic rules include rules for determining 
the engaged and disengaged conditions of said friction clutch and 
causing said engine to be fueled in accordance with operator demand 
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upon sensing disengagement of said friction clutch. 

72 . The system of claim 64 wherein said engine is drivingly 
connected to said input shaft by a manually controlled friction 
clutch, further comprising sensors providing input signals 
indicative of the engaged and disengaged conditions of said 
friction clutch, and said logic irules include rules for determining 
the engaged and disengaged conditions of said friction clutch and 
causing said engine to be fueled in accordance with operator demand 
upon sensing disengagement of/ said friction clutch. 

73. The control system of claim 58 further comprising a 
microprocessor-based computer mounted to said engine and having a 



memory, said logic rules stored in 

74 . The control system of cl 



microprocessor-based computer mounted to/said engine and having a 



aory . 

aim 59/ further comprising a 



id memory. 



memory, said logic rules stored 

75. A vehicular se/ni- automated shift implementation system 
comprising: 

a manually shifted transmission having an input shaft 
driven by a f uel -control/led engine, an output shaft and a plurality 
of selectably engageable and disengageable jaw clutches allowing 
selection of a plurality of drive ratios and neutral, said jaw 
clutches selectively positioned by a manually operated shift lever 
having a plurality of /selectable shift lever positions defining a 
shift pattern; 
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a manually operated infhent -to- shift switch by which an 
operator can signal an intention to manually shift the 
transmission; 

means to sense operation of said intent -to- shift switch 
and effective, upon sensing operation of said intent-to-shift 
switch, to automatically cause said engine to be fueled to minimize 
torque transfer between said input shaft and said output shaft. 

76. The system of claim 75 wherein said switch comprises 
a manually operated button lodated on said shift lever. 

77. The system of claim 75 further comprising means for 
sensing transmission neutral and upon sensing transmission neutral, 
terminating fueling of the /engine — be^minimize torque transfer 
between said input shaft and/saijd output shaft. 

78. The system of plain 76 further comprising means for 
sensing transmission neutral /and upon sensing transmission neutral, 
terminating fueling of the! engipe to minimize torque transfer 
between said input shaft and said output shaft . 

79. A vehicle drdive comprising: 

an engine having an output shaft and an electronic 
control unit for controlling the output speed of said engine output 
shaft; / 

a multi-speed transmission, said multi-speed transmission 
being selectively connected to said engine output shaft and 
operable to convert drive from said engine output shaft through 



several speed ratios to an output sp^ed on a transmission output 
shaft; 

a clutch that may be selectively actuated by an operator, 
said clutch positioned between said ^ngine and said transmission; 
and 

an input control for an/ operator, said input control 
allowing an operator to provide an indication to said electronic 
control unit of whether an upshift or a downshift is to be 



to modify an engine parameter 



initiated, and further providing the operator the ability to 
request torque elimination during this shift, said electronic 
control unit being operable to /re^^eive^ signals from said input 
control, and determine a desired engine | speed at the next gear 
ratio based upon said operator indication, and to control said 
engine to achieve said desired/ en jineyspeed, and said electronic 
control unit further being ope^rafe. 
to achieve reduced torque transmission to said transmission to 
allow an operator to move saifd transmission to a neutral position 
when a signal requesting torjque elimination is received from said 
input control . 

80. A vehicle di/ive as recited in claim 79, wherein an 
operator is able to indicate upshift or downshift without 
requesting torque elimination. 

81. A vehicle drive as recited in claim 79, wherein said 
electronic control unit achieves torque elimination by predicting 
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an engine parameter that result 
engine through the transmission^ 



82 



A vehicle drive 



is in a zero torque load from the 
and beginning to move the engine 



parameter to that predicted yalue when a request for torque 
elimination is received. 

as recited in claim 79, wherein a 



single switch having three positions is utilized to provide both 



the shift intent and the torque 



elimination request, 



83 . A method of operating a vehicle comprising the steps 



Of: 



a. providing a vehicle drive including an engine having 
an output shaft, an electronic^ cohtrol unit for controlling the 



speed of said engine output shaft, 



selectably driven by said engine output shaft, said multi- speed 



a multdl-speed transmission 



noved/TDetween several speed 
output speed on an output 



transmission being operable to be 
ratios to control the ratio batweei 
shaft of said transmission and the speed of said engine output 
shaft, a clutch disposed between said engine output shaft and said 
transmission to allow a elimination of drive from said engine to 
said transmission, and an operator input switch system allowing an 
operator to provide an indication to said electronic control unit 
of when an upshift or a downshift is to be expected as the next 
shift, and further providing/ the operator the ability to request 
torque elimination from said /electronic control unit such that the 
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ed engine speed at the next 



transmission may be moved to neutral without actuating said clutch; 

b. providing an indication to said electronic control 
unit of whether an upshift or a downshift is expected as the next 
gear shift; 

c. identifying a desi] 
expected gear ratio based upon said driver input of whether an 
upshift or a downshift is next expejcted; 

d. providing a torque /elimination request from said 
operator switch; 

e. controlling an engin^ parameter to reduce the torque 
load from said engine on said transmission; 

f . manually moving saifl/if^raiTS^ission to neutral; 

g. using said electromac I control unit to begin moving 
said engine output speed to said/desired engine speed; and 

h. engaging said tr^nsmlssign in said next selected 

gear. 

84. A method as redited in claim 83, wherein a three 
position switch is utilized with one position being no shift 
intent, a second position beipg an upshift indicated and torque 
elimination, and a third position being a downshift indicated and 
torque elimination. 

85. A method as/ recited in claim 83, wherein said 
electronic control unit cont/rols said engine even when no shift is 
occurring. 



- 14 - 



86. A method of controlling the operation of a vehicle 
drive comprising the steps of: 

a) providing an engine having an output shaft, an 
electronic control unit for controlling the speed of said engine, 
a multi- speed transmission to be driven by said engine output 
shaft, a manual stick shift for allowing an operator to manually 
shift said multi-speed transmission between several speed ratios, 
and a driver intent switch allowing a driver to provide an 
indication to said electronic control unit of whether an upshift 



or a downshift is to be next expected; said electronic control unit 
using said driver intent signal to petermine what the next speed 
ratio to be engaged by a manual shift! by the operator will be, said 
electronic control unit then determining / ^fiifE>ejigine synchronized 
speed would be necessary to achieve a /synchronize^ shift to said 
next speed ratio at the present transmi ste ion \output/ speed, and said 



electronic control unit being operable 
of said engine output shaft to achieve saicU 



b) operating a vehicle using the system provided in step 




the output speed 
hchronized speed; 



a) ; 



c) determining a currently engaged gear; 

d) utilizing said driver intent switch to provide a 
signal of whether an upshift oif a downshift will be the next 
expected shift; 

e) determining a desired engine synchronization speed at 
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a next expected gear by determining! said next expected gear based 
upon said currently engaged gear and said shift intent signal of 
step d) , identifying an engine synchronization speed by multiplying 
the speed ratio at said next epcpected gear with the current 
transmission output speed; and 

f) beginning to control I said output speed of said engine 
output shaft to approach said synchronization speed, and 

g) manually shifting paid mult i- speed transmission to 
said next expected gear. 



87. A method as recit<?a ijn claim $6, wherein a signal is 
provided to said electronic con- "Vol unit of when said mult i -speed 
transmission has moved to neutral, and sa^ud electronic control unit 
beginning to change said engine IsRe^isi^once it receives said signal. 



88. A method as rlecited in claim 87, wherein said 
electronic control unit determines said currently engaged gear by 
monitoring the output speed of said engine output shaft and said 
transmission output shaft, calculating a ratio, comparing said 
calculated ratio to expectec. ratios in a look-up table, and 
identifying said currently engaged gear by matching said calculated 
ratio to the look-up table ratios. 



89, 



A method at 



recited in claim 88, where said 
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identified currently engaged 
identified during operation 



gear is stored, and is periodically 
of the vehicle, and the stored 



currently engaged gear is updated when necessary. 

90. A method as re/cited in claim 86, wherein a clutch is 
disposed between said engina output shaft and said transmission. 

91. A method of qontrolling the operation of a vehicle, 
comprising the steps of 

a) providing an/ engine having an output shaft, an 
electronic control unit for controlling the speed of said engine 
output shaft, said engine iutpi/t siaft filing connected to drive a 
multi-speed transmission, /and saic electijbnic control unit being 
operable to calculate th^ ratio d>f th^ transmission and engine 
output shaft speeds, and determine Mjir&h gear is currently engaged; 

b) operating a yehicle using the system provided in step 

a) ; 

c) determining! a currently engaged gear by calculating 
the ratio of the engine and transmission output shaft speeds, and 
comparing said calculated ratio to expected ratios; 



d) determining 
expected as the next sh 



whether an upshift or a downshift is to be 
ft; 



e) determining a desired engine synchronization speed at 
a next expected gear bW determining said next expected gear based 
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upon said currently engaged gear 



and said expected shift of step 



d) , and identifying an engine synchronization speed by multiplying 

expected gear with the current 



the speed ratio at said next 
transmission output speed; and 

f ) beginning to control 



output shaft to approach said sy ichronization speed; and 



g) shifting said mull 
next expected gear. 



said output speed of said engine 



i- speed transmission toward said 



92 . A method as recited in claim 91, wherein the 
determination of step d) , includes providing an operator shift 



intention switch, and movi 
indicating an upshift or a djbwn^hift at 



93 . A method as 
does not occur until a sigr 
has moved into neutral . 



:eci 



switch between position 
appropriate . 



ed. 



n claim 92, wherein step f) 
is received that said transmission 



94. A method as recited in claim 91, wherein said 
determination of step d) is made by said electronic control unit 
based upon vehicle operating parameters. 

95. A method /as recited in claim 94, wherein step f) 
does not occur until a signal is received that said transmission 
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has moved into neutral. 



96. A method as reb 
does not occur until a signal 
has moved into neutral . 



ited in claim 91, wherein step f) 
is received that said transmission 



gear 



97 . A method as 
identified currently engaged 
identified during operation of 
engaged gear is updated when nicess 



recited in claim 91, where said 
is stored, and is periodically 
i:he vehicle and the stored currently 



98. A method as reci 
disposed between said engine 




l:ed in claim 91 J wherein a clutch is 
laft ana said transmission. 



output 



99. A method as recited irj^laim 91, wherein step e) is 

siider changes in said transmission 



repeated periodically to con 
output speed . 



100. A vehicle dri 
a) an engine having 



lye system comprising: 
an output shaft; 

b) an electronic co|ntrol unit for controlling an output 
speed of said engine; 

c) a multi -speed transmission operably connected to be 
driven by said engine output shaft; 
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allow an operator to change 
; and 



d) a manual stick shift to 
the speed ratios of said transmissior , 

e) a driver shift intent switch to allow a driver to send 
a signal to said electronic control unit of whether an upshift or 



a downshift is to be next expected, said electronic control unit 



being operable to determine a currently engaged gear, determine a 
next expected gear based upon said currently engaged gear and said 
driver shift intent signal, determine a synchronization speed for 
shifting to said next expected gear J and change said engine speed 
to move toward said synchronization speed when a shift is being 
made . 

101. A system as recited in claim 100, wherein said 



electronic control unit calculatp^and updates said currently 
engaged gear during operation of said system. 



claim lOy, wherein a clutch 
shaft^cind said transmission. 



102. A system as recited in 
is disposed between said engine output 

103. A vehicle drive syst^rff as recited in claim 100, 
wherein said electronic control /unit is provided with a look-table 
of the speed ratios at the / several available gear in said 
multi-speed transmission. 

104. A system as Recited in claim 103, wherein said 
electronic control unit utilizes said look-up table to determine 
said currently engaged gear, find also to determine a speed ratio at 
said next expected gear. 
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105. A method of controlling the operation of a vehicle, 
comprising the steps of: 

a) providing an engine hkving an output shaft, an 
electronic control unit for controlling the speed of said engine 
output shaft, said engine output shaft being connected to drive a 
multi-speed transmission through a / clutch, and said electronic 
control unit being operable to determine a currently engaged gear 
in said transmission, and further to calculate the speed ratio at 
a next expected gear, and deternyLne a synchronization speed for 
the engine based upon the speed ratio at said next expected gear, 
and the transmission output speed; 

b) operating a vehicle/using the system provided in step 




c) periodically determining the currently engaged gear by 
monitoring system variables; 

d) determining whett/er an upshift orX downshift is to be 
expected as the next shift; 

e) determining a desired engine synchronization speed at 
a next -expected gear by determining said next expected gear based 
upon said currently engaged gear and said expected shift of step 
d) , and identifying an engane synchronization speed by multiplying 
the speed ratio at said next expected gear with the current 
transmission output speed; 

f ) beginning to control said output speed of said engine 
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output shaft to approach said synchronization speed; and 

g) manually shifting said multi-speed transmission 

towards the next expected gear. 

106. A method of controlling the operation of a vehicle, 

comprising the steps of: 

a) providing an engine having an output shaft, an 
electronic control unit for controlling the speed of said engine 
output shaft, said engine output shaft being connected to drive a 
multi-speed transmission through a clutch, and said electronic 
control unit being operable to determine a currently engaged gear 
in said transmission, and further to calculate the speed ratio at 
a next expected gear, and determine a synchronization speed for 
the engine based upon the speed ratio at said next expected gear, 
and the transmission output speed, and providing an operator with 
a shift intent switch to provide a signal to said electronic 
control unit of whether an upshift or a downshift is expected as 
said next expected shift, said electronic control unit being 
operable to calculate the ratio of the transmission and engine 
output speeds to determine a currently engaged gear, and determine 
a next-expected gear based upon said currently engaged gear and 
said driver shift intent signal; 

b) operating a vehicle using the system provided in step 

a) ; 

c) determining a currently engaged gear; 
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d) determining whether an upshift or a downshift is to be 
expected as the next shift based upon /a signal from said driver 
shift intent switch; 

e) receiving a signal that /said transmission has been 
moved to neutral; 

f ) determining a desired engine synchronization speed at 
a next -expected gear by determining said next expected gear based 
upon said currently engaged gear aryd said expected shift of step 
d) , and identifying an engine synchronization speed by multiplying 
the speed ratio at said next expected gear with the current 
transmission output speed; 

g) beginning to control said output speed of said engine 
output shaft to approach said synchronization speed; and 

h) manually shifting /£a^d mu^i-speed transmission 
towards said next expected gear. 

107. A method of cpntrollijig the Operation of a vehicle, 
comprising the steps of: 

a) providing an/ engine .having an output shaft, an 
electronic control unit far controlling the speed of said engine 
output shaft, said engine output shaft being connected to drive a 
multi-speed transmission through a clutch, and said electronic 
control unit being operable to determine a currently engaged gear 
in said transmission, and further to calculate the speed ratio at 
a next expected gear, aiid determine a synchronization speed for the 



- 23 - 



engine based upon the speed ratio at said next expected gear, and 
the transmission output speed, and providing an operator with a 
shift intent switch to provide a signal/ to said electronic control 
unit of whether an upshift or a downshifft is expected as said next 
expected shift, said electronic control unit being operable to 
calculate the ratio of the transmission and engine output speeds 
to determine a currently engagep gear, and determine a 
next -expected gear based upon said currently engaged gear and said 
driver shift intent signal; / 

b) operating a vehicle using the system provided in step 
a) ; / 

c) determining a current lv^eagagedgear ; 

d) determining whether an upsmif t or a\lownshif t is to be 
expected as the next shift based upon/ a signal from said driver 
shift intent switch; / / / 

e) receiving a signal that^stfid transmission has been 
moved to neutral; / 

f ) determining a desired engine synchronization speed at 
a next -expected gear by determining said next expected gear based 
upon said currently engaged gear and said expected shift of step 
d) , and identifying an engime synchronization speed by multiplying 
the speed ratio at said/ next expected gear with the current 
transmission output speed/; 

g) beginning to control said output speed of said engine 
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output shaft to approach said synchronization speed, and repeating 
steps e) and f ) ; and 

h) manually shifting jbaid multi-speed transmission 
towards said next expected gear. 

108. A method as recitefd in claim 107, wherein a manual 
stick shift is used to change the transmission speed ratios 

109. A manually shifted/ vehicular transmission system 
comprising: 

a transmission sectioA having an input shaft driven by a 
fuel-controlled engine, an output shaft, a plurality of selectably 
engageable and disengageable/ drive ratios, and a selectable 
neutral, all of said drive rat/ios and n^utx^l selected by means of 
selectively engaged and disengaged |aw clutches operatively 
positioned by a manually operated shift /Lever Jraving a plurality of 
shift lever positions; 

means to sense a jcransmiss,ion Section neutral condition; 
-means to determine a forward target gear ratio; and 
means to automatically control fueling of the engine, 
said means effective, upon sensing transmission section neutral, to 
cause the engine to achieve a synchronous speed for engaging said 
target gear ratio. 

110. The system / of claim 109 wherein said transmission 
section comprises a m^in transmission section (12) of a compound 
transmission. 
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111. The system of claim 1 



C9 further comprising means to 



sense engagement of said targe; gear ratio, said means to 



automatically control fueling eff 



be in accordance with operator demand upon sensed engagement of 
said target ratio. 



112. The system of claim 1C 
non- synchronized jaw clutches. 

113 . The system of claim 10 



stive to cause engine fueling to 



9 wherein said jaw clutches are 



wherein said engine is drivingly 



connected to said input shaft by/ a manually controllable friction 
clutch and further comprising /means for sensing a non-engaged 
condition of said friction clutch, said means to automatically 
control fueling effective to/ cause engine fueling to be in 



flj^r accordance with operator demand ut 
friction clutch. 



5h 



sensed non -engagement of said 



114. The system of claim 111 wherein said engine is drivingly 
connected to said input shafp by a nyanua^ly controllable friction 
clutch and further comprising means /for sensing a non-engaged 
condition of said friction/ clutch/ said means to automatically 
control fueling effective/ to cause engine fueling to be in 
accordance with operator demand upon sensed non -engagement of said 
friction clutch. 

115. The systerri of claim 112 wherein said engine is 
drivingly connected to safLd input shaft by a manually controllable 
friction clutch and furtther comprising means for sensing a non- 
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engaged condition of said fridtion clutch, said means to 
automatically control fueling effective to cause engine fueling to 
be in accordance with operator demajnd upon sensed non-engagement of 
said friction clutch. 

116. The system of claim 109 further comprising means to sense 
conditions indicative of an operator intent to shift into 
transmission section neutral from a currently engaged ratio, said 
means to automatically control fcueling effective to cause the 
engine to be fueled to minimize /torque at currently engaged jaw 
clutches in response to sensing /said conditions indicative of an 
operator intent to shift into transmission section neutral. 

117. The system of claim 111 further comprising means to 
sense conditions indicative off an operator intent to shift into 
transmission section neutral firom/3. fcurrenbly engaged ratio, said 
means to automatically contrbl fueling effective to cause the 
engine to be fueled to mininp.ze torjgue ^fc currently engaged jaw 
clutches in response to sending sai/i > x(fbnditions indicative of an 
operator intent to shift intfo transmission section neutral. 

118. The system of qU-aim 112 further comprising means to 
sense conditions indicative of an operator intent to shift into 
transmission section neutrj&l from a currently engaged ratio, said 
means to automatically control fueling effective to cause the 
engine to be fueled to minimize torque at currently engaged jaw 
clutches in response to /sensing said conditions indicative of an 
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operator intent to shift into transmission section neutral 



119. The system of claim 



113 further comprising means to 



sense conditions indicative of an operator intent to shift into 
transmission section neutral from a currently engaged ratio, said 



fueling effective to cause the 
torque at currently engaged jaw 
aid conditions indicative of an 



means to automatically control 
engine to be fueled to minimize 
clutches in response to sensing 

operator intent to shift into transmission section neutral. 

120. The system of claim 10.1 further comprising sensors for 
providing input signals indicative of input shaft and output shaft 
speeds, said means to sense engagement of said target gear ratio 
making such determination as a /f uncJ^r©n--Qf said speed signals. 

121. The system of claim/ 109 further comprising sensors for 
providing input signals indicative of input/ shaft and output shaft 
speeds, and means for sensing jengagpment^of said drive ratios as a 
function of said speed signal 

122. The control system of claim 109 wherein said engine 
includes a microprocessor-based engine controller mounted to said 
engine and having a memoryt said means to sense transmission 
neutral, determine a target gear ratio and automatically control 
fueling comprising logic rules stored in said memory. 

123. The control systiem of claim 109 wherein said engine 
includes a microprocessor-balsed engine controller having a memory, 
said means to determine a tfarget gear ratio and to automatically 
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control fueling comprising logic rules stored in said memory. 

124 . The control system op claim 113 wherein said engine 
includes a microprocessor-based engine controller having a memory, 
said means to determine a target! gear ratio and to automatically 
control fueling comprising logic rules stored in said memory. 

125. The control system of claim 114 wherein said engine 
includes a microprocessor-based Engine controller having a memory, 
said means to determine a target gear ratio and to automatically 
control fueling comprising logia rules stored in said memory. 

126. The control system /of claim 116 wherein said engine 
includes a microprocessor-based/ engine controller having a memory, 
said means to determine a target^ gear ra^io and to automatically 
control fueling comprising logic rules stored in said memory. 

127. The control system of/claijn 117 wherein said engine 
includes a microprocessor-based engine controller having a memory, 
said means to determine a tairget gear ratio and to automatically 
control fueling comprising logic rules stored in said memory. 

128. The control system of claim 119 wherein said engine 
includes a microprocessor-based engine controller having a memory, 
said means to determine a target gear ratio and to automatically 
control fueling comprising /logic rules stored in said memory. 

129. A microprocessorf-based system controller for controlling 
a manually shifted vehicular transmission system comprising a 
transmission section having an input shaft driven by a fuel- 
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controlled engine, an output shaft, a plurality of selectably 
engageable and disengageable drive ratios, and a selectable 
neutral, all of said drive ratios and neutral selected by means of 
selectively engaged and disengac 
positioned by a manually operated spift lever having a plurality of 
shift lever positions, said syst/em controller having a memory 
storing logic rules effective: 

to sense a transmission/ section neutral condition; 
^to determine a forward /target gear ratio; 

to automatically control fueling of the engine, 
including, upon sensing transmission^3£Xltion neutral, causing the 
engine to achieve a synchronous /speed /for engaging said target gear 
ratio; and 

to sense engagement/ of sdid target gear ratio and to 
automatically cause engine /fueling Jix> be in accordance with 
operator demand upon sensed Engagement of said target gear ratio. 

130. The system controller of claim 123 wherein said engine 
is drivingly connected to said input shaft by a manually 
controllable friction clutch, said logic rules further comprising 
logic rules for sensing a non-engaged condition of said friction 
clutch, and to automatically cause engine fueling to be in 
accordance with operator demand upon sensed non- engagement of said 
friction clutch. 

131. A microprocesso/r-based system controller for controlling 
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a manually shifted vehicular transmission system comprising a 
transmission section having am input shaft driven through a 
manually controllable friction dutch by a fuel-controlled engine, 



an output shaft, a pluralit; 



of selectably engageable and 



disengageable drive ratios, and/ a selectable neutral, all of said 
drive ratios and neutral selected by means of selectively engaged 
and disengaged jaw clutches operatively positioned by a manually 
operated shift lever having a /plurality of shift lever positions, 
said system controller having a memory storing logic rules 
effective : 

to sense a transmission/ sectfion neutral condition; 
to determine a forward target gearAratio; 
to automatically/ control /fuel^arig of the engine, and 
effective, upon sensing trinsmissipn^section neutral, to cause the 
engine to achieve a synchronous speed for engaging said target gear 
ratio; and 

for sensing aj non-engaged condition of said friction 
clutch and to automatically cause engine fueling to be in 
accordance with operator demand upon sensed non- engagement of said 
friction clutch. 

132. A method of controlling the operation of a vehicle 
comprising the steps of 
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clutch, and said electronic 
ormation regarding a currently 



(a) providing an engine having an output shaft, an 
electronic control unit for controlling the speed of said engine 
output shaft, said engine output shift being connected to drive a 
multi-speed transmission through a 
control unit being provided with in 

engaged gear in said transmission/ and further to calculate the 
speed ratio at a next expected gear/ and determine a synchronization 
speed for the engine based upon/ the speed ratio at said next 
expected gear and 
the transmission output speed; 

(b) operating a vehicl^ us inajkfee— system provided in step 

(a) ; 

(c) determining the cdrrehtlfy engaged gear and whether an 
u pshif t or a d ownsh ift is to bje expected ^as the next shift based 
upon system operating conditions; 

(d) determining a ilexf expected gear based upon said 
currently engaged gear and said expected shift of step (c) ; 

(e) receiving a signal that said transmission has been 
moved to neutral and identifying an engine synchronization speed by 
multiplying the speed ratio/ at said next expected gear with the 
current transmission outputf speed and beginning to control said 
output speed of said engine output shaft to approach said 
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said engine output speed 



synchronization speed; 

(f ) varying said engine oiitput speed above and below said 
synchronization speed such that. 

periodically crosses an actual required synchronization speed for 
said transmission; and 

(g) manually shifting/ said multi-speed transmission 
towards said next expected gear, 

133. A method as recitfed in claim 132, further including 
the step of providing an offset to said desired engine 
synchronization speed of a set value such that said engine 



| engine\ speed do not match 
time , 

in c^kciim 132 , wherein said 
etermines said currently 



synchronization speed and said act 
identically for any lengthy period/ of 

134. A method as /recited 
electronic control unit periodical 1^ 
engaged gear by monitoring tihe actual output speed of said engine 
and the actual output speed of the transmission, determining an 
actual speed ratio, comparing said actual speed ratio to expected 
ratios in a reference table, and updating a memory for said 
currently engaged gear if said determined currently engaged gear 
differs from that in said/ memory, 

135. A method as recited in claim 134, wherein the 
determination of said currently engaged gear is made prior to the 
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movement to neutral of step (c) 

136. A method as recited in claim 132, wherein the 
determination of an upshift or downshflft of step (c) is taken from 
an operator intent switch. 

137. A method as recited] in claim 13 6, wherein said 
operator intent switch is combined with an operator torque 
elimination request switch, and gaid electronic control unit 
reducing the torque load between said engine and said transmission 
upon receiving a torque elimination request signal. 

138. A method as recited in cla^im 132, wherein said 
stick shift controls components witmin said transmission to 
manually move said components to/ change a speed r^tio. 

139. A method of controlling tjrie operation of a vehicle 
comprising the steps of: 

(a) providing an engine having an output shaft, an 
electronic control unit for controlling the speed of said engine 
output shaft, said engine output shaft being connected to drive a 
multi-speed transmission through a clutch, and said electronic 
control unit being provided with information regarding a currently 
engaged gear in said transmission, and further to calculate the 
speed ratio at a next expecued gear and determine a synchronization 
speed for the engine based upon the speed ratio at said next 
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expected gear and 
the transmission output speed; 

(b) operating a vehicle using the system provided in step 

(a) ; 

(c) determining the currently engaged gear and whether an 
upshift or a down shift is to be expected as the next shift based 
upon system operating conditions; 

(d) determining a next expected gear based upon said 
currently engaged gear and said expected shift of step (c) ; 

(e) receiving a sd/gnal that said transmission has been 




synchronization speed by 
expected gear with the 
'ginning to control said 
shaft to approach said 



moved to neutral and identifying 
multiplying the speed ratip at 
current transmission output spee^ 
output speed of said e/igine 
synchronization speed; 

(f) adding an dffset to said synchronization speed, and 
begin varying said engine output speed to approach said 
synchronization speed, with said offset; and 

(g) manually/ shifting said multi-speed transmission 
towards said next expeated gear. 

140. A method of controlling the operation of a vehicle 
comprising the steps of : 
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(a) providing an enginfe having an output shaft, an 
electronic control unit for controlling the speed of said engine 
output shaft, said engine output shaft being connected to drive a 
multi- speed transmission through a clutch, and said electronic 
control unit being provided with /information regarding a currently 
engaged gear in said transmission, and further to calculate the 
speed ratio at a next expected qfear and determine a synchronization 
speed for the engine based upon the speed ratio at said next 
expected gear and the transmission output speed, and a driver shift 
intent signal to allow a drive r^^f^pro^de an indication of the 
next expected shift direction; 

(b) operating a vehicle Rising j6he system provided in step 
(a); / 

\J[c) determining/ the^durrently engaged gear, and the 
predicted shift direction based upon said driver shift intent 
switch; / 

^•^(d) determining a next expected gear based upon said 
currently engaged gear and said expected shift of step (c) ; 

(e) receiving a signal that said transmission has been 
moved to neutral and identifying an engine synchronization speed by 
multiplying the speed/ ratio at said next expected gear with the 
current transmission/ output speed and beginning to control said 
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output speed of said engine output shaft to approach said 
synchronization speed; | 

(f) receiving a change id the driver shift intent from 
said operator switch, after step (e) , and recalculating said next 
expected gear based upon said change driver shift intent, and 
determining a new synchronization speed based upon said changed 
driver shift intent; / 

(g) moving said engine output speed to approach said 
synchronization speed; and / 

(h) manually shiftirfg ^^Td^riulti- speed transmission 
towards said next expected gear. I \ I 

141. A vehicle drive/ comprising : 
an engine having an output shaft andjajr electronic control unit for 
controlling the output speed of ^s^id engine output shaft; 

a multi-speed transmission, said multi-speed transmission 
being selectively connected to said engine output shaft and 
operable to convert drive from said engine output shaft through 
several speed ratios to an /output speed on a transmission output 
shaft; / 

a clutch that may be selectively actuated by an operator, 
said clutch positioned between said engine and said transmission; 
and / 
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an input control for an operator, said input control 
allowing an operator to provide an indication to said electronic 
control unit that a parti cular shift is to be in itiated, the input 
control providing the operator tthe ability to request torque 
elimination during this shift, saiid electronic control unit being 
operable to receive signals from skid input control, and determine 
a desired engine speed at the next gear ratio based upon receiving 
said operator indication, and to control said engine to achieve 
said desired engine speed, and said electronic control unit further 
being operable to modify an engine parameter to achieve reduced 
torque transmission to said trapa^^ssionNto allow an operator to 
move said transmission to a/ neutral position when a signal 
requesting torque elimination is received from said input control. 

142. A method of /operating a vehicle comprising the 
steps of: / y/ 

a. providing a venicle drive including an engine having 
an output shaft, an electronic control unit for controlling the 
speed of said engine output shaft, a multi-speed transmission 
selectably driven by said/engine output shaft, said multi-speed 
transmission being operable to be moved between several speed 
ratios to control the ratzio between an output speed on an output 
shaft of said transmission and the speed of said engine output 
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shaft, a clutch disposed between said engine output shaft and said 
transmission to allow a elimination of/ drive from said engine to 
said transmission, and an operator input switch system allowing an 
operator to provide an indication to said electronic control unit 
that a particular shift is to be expected, the operator input 
switch system providing the operator /the ability to request torque 
elimination from said electronic / control unit such that the 
transmission may be moved to neutral without actuating said clutch; 

b. providing an indica/bion to said electronic control 
unit of whether an upshift or a ^ownshift is expected as the next 
gear shift; 



esired engin 



speed at the next 
£r input of whether an 



c. identifying a 
expected gear ratio based upon sai£ dri 
upshift or a downshift is nex£ expe£#£d; 

d. providing a torque elimination request from said 
operator switch; 

e. controlling aA engine parameter to reduce the torque 
load from said engine on said transmission; 

f . manually nuWing said transmission to neutral; 

g. using said /electronic control unit to begin moving 
said engine output speed /to said desired engine speed; and 

h. engaging isaid transmission in said next selected 
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• 



gear. 

143. A vehicle drive system comprising: 

a) an engine having c.n output shaft; 

b) an electronic control unit for controlling an output 
speed of said engine; 

c) a multi- speed transmission operably connected to be 
driven by said engine output shaft; 

d) a manual stick siiift to allow an operator to change 
the speed ratios of said trarysmissipiLf—aqd 

e) a driver shift ipt^nt switch to\ allow a driver to send 
a signal to said electronic cfontrol iinit thsft a particular shift is 
to be expected, said elect/ironic qontpefl unit being operable to 
determine a currently engagjbd gea^" determine a next expected gear 
based upon said currently engaged gear and based on receiving said 
driver shift intent signa]/, determine a synchronization speed for 
shifting to said next expected gear, and change said engine speed 
to move toward said synchronization speed when a shift is being 
made . - - 



REMARKS 

Applicant is filing concurrently herewith an Appointment 
of Associate Attorneys Under 37 CFR §1. 34(b), 
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